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Abstract of J P1 0283656 

PROBLEM TO BE SOLVED: To provide the 
power adjusting method of a laser beam 
reducing an error rate. 
SOLUTION: A CPU 1 calculates an 
asymmetry from the reproduced signal of data 
written with respect a WORM(write once read 
many) disk 12 by controlling a laser beam 
source 4 and a first photodetecting part 7 and 
calculates an optimum power by hitting the 
table of the value of this asymmetry with a 
second-order function. A laser power control 
part 3 makes the laser beam source 4 emit a 
light by the optimum power to perform a write 
with respect to the WORM disk 12. 
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(57) [fift] 

[SMI x^-U- h*(S»S*&U-1f*<0^'7- 

cpu 11*. \s~-*ritm4Jkvm\<Dit 

#tHW7€:fWfflIU WORMf^ i 22tL-C§#& 
^f s -*<DW4«-**>6Tl^>^ h'J**UU CCD 

r>>^ h »;©fl<D^-^*— #cw»r ? out 




(2) 

1 

so cense ssitfig© u~«r 7- •c±ia^fsiiijs 

•5III£. 

* . 2 T©$?I5©±T© J- >^a - 

£A, SW6TCDjSfl5cD±T©i>-^a-7'(D't 3 'i:^CD 

ffl*B. HJW6TOiBB©JBja©t:-*tr-i»|l*C4 

(B-A) /C + 0. 5 

[11*3914] iifBSSfttt. JJB&WEJWKttJCU- 

a© t a jctf ^ c £ i -r ^ih^ih i tais© u— tr 
team,. *««»{ctTb*i4 c £ t -r zmm 

1 E«OU— JfA^-BKjJffi. 
[»#!I6] 7fei®£. 

z<D%Mtf>e>mir *u— tf**JSStL.r^f3Mk«SEWc 30 
>W;**B£« S n/c-r - ^ # iMJ«£#3^8: £ . 
JJB*¥BB«M«*KJIil«3tii U— !f*©S«36*tta 

c©ss#tij U3M9:k: rafts m> wontiuu? s 
l"«Jl4fUmt£€«*.. 

(cS"3 u — tf #©; -07 - **jS{t*- & C £ 
£T£gaiiW£gg. 

^W2T©i^©±T©i>^o-7'©cti^©fii 40 
£A, ^»!6T©igJg©±T©i>'<n-7*©cti^© 

<B£b. jgjW6ToaaB©jsMBotr-i'tr-i»fi*c4 

(B-A) /C + 0. 5 

tct4x. e>n& c £ £9#gfc£-r sss*^6 iais©taisfi 
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C\ *©**WTO©i#«ctf9Ci*»ikir*lll« 

[W«qi 1 0 ] ±E«affctt, jjB£^ft»#£« 

[0 00 1] 
[0002] 

fcj&arr £ c <t cccfc 0 7 s - * *iB»-r -5*^ ^ x 

"C. WORM (Write Once Read Many) <f 4 *9 

[0 0 0 3 ] COct^&WORMf^^iLttt, a 
10Cc^-rj:^w: k iffitcie^^ 1 0 2*m7LZ>WM\ 
0U, #y*-** - hoa^i 1 0 4 iOIB(c2« 
HI 0 3*«3tf«Bi©fe©3&*a«S*iri^. JJBIB 
iI10 2^ HI 1 CC^Tcfc 5tc. S«Ji 1 0 3ffliJ^ 
CFx*6ft4 ±?l*il 0 2 a, T 
e S e F*»&tt£eflU|l 0 2 b. CFx^6tt4T5l 
^il0 2c^6fflten^Ci»S o IB^J110 2 
^SMt S f ^ ^©WO RMf -f ^ ^ SISM (abla 
tive) tmttlZCt&ibZo 

[0 004] COJ: 5 WORMf^ X^CC^-^^IB 

u-tf**^ur«a«3n4ffiiB*jtnMLr* 
a-T&o fSi, HI 3(C^-TJ:^K:. lE^ao^ak^ 

[0 0 0 5 ] WORMf^ X^^6©f-»©8*H)b 
I*. H 1 4 (C^-TJ: 5 8C, ±3BSBtMI 1 0 2 CC U-tf* 

\t % ±iaia^M i02©h7^«:?3o r jgfiss n/c± 

IB^<D^' ^ >tt cfc o TlBli 3 ti& . 
[0 00 6]^, WORMf^ X^CD^^-v^ hCD 

[0 00 7] ^ff-W1 0 2 4^Vh/ 

•fe^^r^>^ 1 3 OmmOTORMf ^X^(D*fe^^7 
^v^Ri, H 1 5 CCtj^TJ: ^ CC k 6 3^*-fh(D^^ 

spsc/2 o^v ho^^T^e>»fiSsnsct*s* 

So 
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[0008] ^? #m*&^9 %<o? 4 ±.<ommh 

(Physical Block Address) 

^>&>nmmi o ztcttmHSHsX-fv?*--?? hzn 
x*®&&m^-is>m<Dmmx$>*) , imm^^iy 

tfSft otl^^ci^J:^ (fC^i h tix c > & a 

[0 009] SM (Sector Mark) 10 

£0[§lf£{itB£-^x.&VF 0 (Variable Frequeny Osci 
llator) 7FI/Xf-^(DMl^i§AM 
(Adress Mark) <b, iS^'Jff-^i It (O h ^ y £ ir l/rt 
—l&JJ^Z 3?t>^^OAo/c I D (Identifier) iCD 

ft, PA (R>stamble) Tf|bori ( ^ 6 
[0010] CC~C\ 2<@<DI D ( I D l4 I D 2 ) CC 

^•(DKOS^ffi'rS/ca&OCRC (Cyclic R 
edundancy Check) K &§# i ft"Cl/*<£„ 

[ooi i ] ^^awa*. m$&&i)mt>titcc±z 

tfT FLA GCDffeCC v U-lf^'^-COU^^^rPST^ 
tc&XD'rX rS$T'&£ALPC (Automatic Laser Powe 
r Control) ^ft$>Z> 0 

[0 0 1 2 ] ir-^aUCte. PLLO^ffl©UKf- 
£^*£>"C&£VFO (Variable Frequency Osci 11 ato 
r) *»*j&tf«*<fc. ^-^^(DfUWil-^r^^SY 

NC*Sfr^/c«xo««cr>fl6«:, a-iff 5 -***** 30 
f*-*? ^-If?*- 

fTIEffi<D7lglg"C& & E C C ( Error Correction Cod 
e) , ROtftffl*T£fctf><DCRC (Cyclic Redunduncy 

Check) 3— F. gHUfflO^ft^- K^*>t*iR e 

s y n c#5Hr£i££ft<£> 0 

[0013] CCT\ WORM?* 

OB«B«:**l»*6C»WiH»©5aB***ai, JEfiH 40 
(Error Correction Code) ^rtttfflLT-r 

[0 0 14] 

WWMBaLJcSiTSM] iC^t, WORMf 50 



«fBB¥ 10-283656 
4 

[0015]-*, ±ji(DWORMf^X^m^ 

tt. ^--dr*raWBi 0 2«:u--ifjfc«cr»#ii*ttf 

[0 0 16] ±E+t»;^U-2/a>4Lt 
RF (Radio Frequency) StlCDS^Kl&Stifi* 

m\zm±-? &ct izmmx& fc. 

[0017] C©«fc5tt. ^«*fto»A©WI«tt. 

/Co 

[0 0 18] g/c, ±a5<DWORMfw XZtOo^X 
[0019] C<3«?8J3Lha©*«K:a»r!l*3&sttS 

ft&fc(Dr&-?r, wormtw *#&c*t*r&»#j&* 

[0 0 2 0 ] 

&ts\s-^yt<D^ r ?-m&Jo&ttctei,>x. sc^m^cC^ 
ISIS® u— tf -7 - r JilB^^lB^^cc^- $ * 

[0021] ^fc. iiau-if^y-aBi^ffiwiteiir 

6T^^CD±T<Dx>^n-^^C^OfB^B. S 
T©«JK©®«© tT- 2 e - ^ffl^rC ilt, ( B 

-a)/c + o. 5ccr^A6ti-sfeor*&. 

[0 0 2 2 ] ^Lr, ±IBU— tf^-7-BHi*ffiCC*J^ 
[0 0 2 3 ] £6&c, ±iau— *f^r7-piS*ffiw:teti 

mox^)ixmm%2titc7~z&wz&A,tc&t,c. m 
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Tl*. ±SB«JHfctt. JjB£¥ffiflmtt£ttttfc^ 
C 0 0 2 5 ] CO»MCC«4BMk||44a«:*jC>r»3:. 

[0 02 6] ±8BE»B*iS!B«:*5C^rtt. ±12 

«JK©StI©fcf--^t:-^ffl*C<!:Lr, (B-A) / 
C+0. hfcX^7Lhtl*>$><D-CtbZ> a 20 
[ 0 0 2 7 ] * It, ±EB»»4»lBC*ylr»rtt, ± 

[0 02 8 ] 3 6«c. ±KE»W^i6§KC*jl»r». _h 

[0 02 9] fit, ±EE»W*»«{C*Jl>r«, ± 
[0 03 0 ] 30 

[0031] *r k co%9j(cffi^ean£KiKa^itfe 
[0032] c&mm&mmz, m 1 ten*-?* 5cc> 

(Digital Signal Processor; DSP) 2 WOR 
MfwX* 1 2l r cmftLXMM2tiZ>l>-1?3t<DJ*'7~ 40 

2KPJW3ft£U-tf#<fcC©WORM?w X£> 1 2 3&» 
6<D^07t^:^-r5^-AX^y ^5 WORM 

©**WaJ8<!:. »*fc6©W£**fT9W£»9& 1 

Sfw X^fflHSffil 0 i^&««ShS Q fur, CCD 
S2»W^«{1«, *rg&CD*X h3>e a -jr 1 UCcfco 50 
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X. 

[0 0 3 3 ] ±IECPU 1« % *fS5(D*X h=i>b^- 

*i i<dw»©tk:. c®R&¥f^a£tt&fHarr 
C(DCPUUt DSP2aa^x*»jaia5i o 

[0 0 34] ±IBD SP2(J, C PU 1 C0»Jt»©T«C % 
CPU1, ls-1f'*V-fflW$l3. RCm^Qi^h^ 

4*fcU feMffil/cf-^^CPUl, u-tf^'7- 
3HjfflJSB3 v 9 tei**.*. 

[0 0 3 5 ] ±fEU-1f^7-*d®S&3tt, ^2(D^ 

DSP2^6U -tf #«4 *ffi»T * * ***tL 6 
ft, WORMf ^ X£> 1 2lcWMZtiX'r-*?m% : >kt* 
u - if %<om Z&fr^y- tiffife<D \y cc Utc ft & J: 

[0 0 3 6 ] ±12 U— tf*«4». *f^N"y-«Hai» 
3tcj:^r|gij!j$n, WORMfw** 1 2CCJB»S*l 

WORMf l 2^J{CSB9 0° $E06ft, 
U>X6£/rlT±IBWORMfwX^ 1 2 <Df 2ii»C 

*^LtM?n^ 0 ±iBt'-AX:/»; 9 £5&cA*fO 

T±K* 2 <D#^WSB 8 tc AW"T 
[0 0 3 7 ] ±IBWORMf>fX^l 2*>6©lx-tf3fc 
©ESfcfctt* ±IB£!#U>X6tcr36S£&3tt, ±IB 
t-A^^j v ^5*aiftor±iB»ico*ttfflaB7Cc 
AS*-r& 0 

[0 0 3 8 ] ±K» 1 <D£ttttSP 7 «. A« U/ctEMS: 
tftttU *<Dft**±i2»£®9te^;i£. ±12^2 CD 
#1«H8B 8 tt> Altl/fc#«*tfttHU -ecD*Sm^±f2 

[0 03 9 ] ±f2W£9*9 » % ±K» 1 <D7fe^tHg(J7 ^ 

CD^m4:±l2D S P 2 SO'^-y X *$IJfflmfl 1 0 tc^^. 
£ 0 ±12 D S P 2 rt> 6 {i^t^ ^ )im^<omi&&g:V 

[0040] ±12^^ xzmwmi ott. ±t2cpu 1 

CD$iJfflI(DTCC, ±iB»^W9*>6>S^m#«*^iL6 
ft. C©M8Ci-3C>tWORMf-fX^ 1 2tCK^T 

r, f ©te*«r±8BCPU 1 K:^x.£ e 
[0 04 1 ] ±I2^X h=?>b*3.-^ 1 1 tt, ±IBISli 

w^«Kcc»or. ±tac pu 1 zftLxmvm&fr 

5 0 CCD^X F3>fa-^ 1 ltt. ^/c, a-if<!:± 

EiB»s^*a© -/>^-^^-x^tf^ e 
[0 04 2 ] «±»^fc J: 5 ec, ca>EMH£ttKdt % 

U-1f3fe®4<b, C(DU-1f3t^4^6^UrWORM 

f^x^i 2tcMM$nr/^bX(jti^$ti/ci7 :: -^^ 
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» l ©*«ktH» ©3fc#lttjas 8 * fc 

[0 04 3] CCt. ±E7J/WF';», 

£C£OT, (B-A)/C+0. 5 KT^x. e>ft£o 
[0 044] £/c> ±fBWORMrv X* 1 2«, 

[0 04 5] ^0T. ±ffi«afbtt. B&WORMfwX 
£ 1 2^f r ~£©§£jAA,/c?£K:, S^iA^ftfc^-^ 

[0 04 6] ±iB«j8{k« t iWORMf^X 20 

5U 2 O* &«««tetr:bftafc©"C* 

[0 048] C©-a©Iitt^f 9 7'S 1 KWJJ&S 

xf^^s i 2tc*jc»r*ff=ccj:or^«"r* 1 , 
[0049] c©— aoxg^HJ&sn-s^f'^^s i 30 

IP%. WORMf^ X* 1 2&t#£iA£*lTl>£f r -< X 
^^-^©i^W^SWs f p^ffifSl, C©W 
s f p©2 0»«*»*ii*^«7-©*!BH«wO <b-T 
& 0 -eor, COftlB*i»7LS<tX7 u ^^S2tCJitf. 
[0 05 0] ^S2(Ctel,itB, H3CC**r 

Xf^'S lCC*j^rR5EOfc»*ii*^7-©W 

awt w 0 * 5 Ksn*tc*m ofc«*&*'< ? -©si&w 

0-w7^6ft4B3R»8<D-f— ffiot, 40 
- w 0 - w 7 ©fi]«iw 0 CC*hT &Hffi 

[0 05 1 ] wn = (0. 0 5 x n + 1 ) Xw0 
h-yti>, ±E5%*2 0%<DJ:3tt»^tt@£rfto 

r v cn^o^iJXBowoRMf^^ 1 2©^ 

*:/S 3fCjltfc 
[0 05 2] &©*^aF:7S3K:*a*Ttt, iWORM 
tmX* 1 2(cu-ifje*lll360rJH«r*c &«:«!:*) 

JSffl6T©«^S:8*iMf. CCkl, TiBCCTO* 50 
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[0 0 5 3 ] :/S4CC*5C»Ttt, gWORM 

f^X^l 2CCU-- !fj6*fl|*f0rXf-9 :7'S 3&Cte(,> 

*r^>o SWORMf^X^ 1 2<DV FO««CC» 

»i&Stirc^jnn2 T©^©±T©x>-^n~:/<D 

HB3ti&. H 6 aWH9 K^ttiOAiS 
0*H8©l¥sffltCoc^t3:f^*rSo cc*c\ Vc^n," 

[0 05 5] "/^jl/' t?*StB^Cc«. X 

<tCC3^:-S 0 *VS>Ol/' r*£JS^CGi "YE 

S" iUXf -^S2 lCcjt*, 

r&i»»^6c« "no" <torxf"^^S6tcji 

[ 0 0 5 6 ] xf^s 6ccfcc*r». rs/wn;* 

S4cc*5i»rffif#o/cja»j6T©i8gi5©^7-fe^ h&o* 
«B©t-^t:-^«iaafJBJB2 To^oS*!©*? 

7—7ML&ffi* 
[0 05 7 ] CCt, T^>» h U (a s y m) <L&2, 
B5K:^-r<fc5K: k Wm2T<D$iM<D*y-tev h£A. 
H8!6T©»JI5©tf:7-fe* h*B. ««©tr-*t:-* 

asym= <B-A)/C + 0. 5 

[0 05 8] *Ct?, Sffllfc7'»^ h 'J*. i4JC 

*ST-* -=e y f-~:/;i/©8* ji*^? — w o ccftftfrr£$U 
iCX F7t^o 

[0 0 5 0]6U:©f«tll7«£. Xf^^S7tC 
[0 0 6 0 ] ^(DXf^'S 7tCte^m ^cfco 

■C, ±E*ft*«fcr»&fCtt "YES" ilt^f 9 
2 1 ceil*. ±K*fr*«fc3tti>»^«:tt, "N 
O" iltXf^S 8CCilO„ tefc. ±iB5fefl=ic*jc» 
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[0 06 l]^Cfc v Xr-v^S 5*^Xf 7 (Dm 

7cc^6^£i8grr£ 0 ^ur, iimtscox 

[0 06 2] ^•SSm^ii, gWORMf^ 
9 Kit tf 0 

[0 0 6 3] XOXf yy'SSXLte^Xte, gWORM 

fc*-*t'-^ffi£^#ir<£o VFO««K:«#i£ 

It, jgj«6T©»^©ffite©t-*tf-*ffia>&, X 
f-y 8«cr«*^/cHW6T©JS9B^BStc«* 20 

■yh&tix "j^yv mz&frX'rji^ct&mmztiZo 

[0 0 6 4] ^f^S 1 OiLttJ, TSx>^ h 

"0" *BEtft3t>-£. CO^^"Jr-^Kt S4Ct^ 
>>^ h'JasymO-as y m 7 £$ft#>£tT tfrhte 

©*7-fe* HRc«iB©tr-^fc:-^tf, jgjtB2T©ifi 30 

^(D^-^-fe h^e>, 03K^Lfc§£jA^7-:r~ 
>OUCCSft#> e>ftTl> i*^' 9 ~©^?gw 0 7 
^Et^r^y MJasym0-a s y m7^#Ui 
U Ctie>©7'»^ F'J a s ymO-a s ym7^^ 

(DXf ^"S 1 1 tCjltfo 

[0065] ^(ox^ yy's l l fcfccvctt, ^fMci: 

7'»^h-;^0. 9£t±©i8^{ttt k »*i£2M*'7- 

£CCtt "YES" tUXXr ^7'S2 2tCil^ ±ffi^ 
ff*SI£L«cC^«^CCtt "NO" tOT, Xf^S 1 
2 tC jit*. 

[0 066] Xr-^'Sl 2tC*5<,vr(J, *ft=«c<tor 
^«<fc-r*. -ecr, *fi©»R#2«erF£tO 50 
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L,TXf**:/S2 3&CjItf 0 

[0 06 7 ] Xr^^Sl 3tCfcC^tii k Xf-^Sl 

2tcr^* ^iwi©7v>y h o&mi>x, ±m 

m 4 CD^ <fc 'J -r-^;KDS#aA^/Sr7^ w 0 7 <b 7 
*>>^ F'JasymO^as y m 7 <h©HtfcH<&£H -X 
BBK&cr^-f 9 h*T£o fir, ±Ezi^M»ftc*j(r^ 
r>->^ h 'J©{B#0. 7 (asym=0. 7) 

57 * v bvumtLxte. mium'bzimmizmi<> 

5Ci^r*5. C©ftgt*»*S£> Xf^'SU 
[0 0 6 8 ] ^OXf y^S 1 4 iim Xf^'S 

SS*wO-w7*fftti-r5. ^Ut, Ctih(DW$& 
[0 0 6 9 ] CC"C 4 #£iA<&^7-f-~7^te, IgW 

ORMf^x^ i 2*««cc#wr> &««S«:«»fb 

iSS (C AV) OTORMf^X^l 2^^StCOl^T 

Mwxtt, *S<fc»att<k©Hff^6. 
wx = wpx (rx/rp) 1/2 

[0 0 7 0 ] */c. §£&^7-©^{b©fc#fc 

7 -CD^jlfS^^^ c t hx » & 0 
[0 07 1 ]Xf^S2 l«C:tet,>Ttt, IgWORM^r 
jAfr u - if tttt o /c 

^Ci^-Ct^c COff«**iL*i. Xf^S3 

[0 07 2] Xf77'S2 2^CfeC^r«, T^»^ h V 
Office), I^WORM-r^X^^SiA^^^f^U^lf^ 
<DW&fr ^ < 7 — 3S* * — ^7 — ftUfttt . ^ 7 - /Jn 

[0 0 7 3 ] Xf-; 7*S2 3CCfc^T«, f&SiUltM*: 
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H 

&L±T$>itc<DT. CCD— QCD^mZn^TTZfr. $> 

zwtiktk (ng) ±i,xtp±-? ^citc-r^o 

[0075] ccv. Tis>j b mtiLmm&T<D 
B<o*7*b v b&B. mmeTcom&ommof-zv io 

-ZmZCtTZt. (B-A)/C + 0. 

[0 07 6] iSiCOWORM^-f 12« % £ 

[0 0 7 7 ] -€-Lr, iEtaftO+t'J^U-^a^ 
iWORMf^X^l 2^U-f*4ML^^ 
x flaSOB 5 tifc * CDS * ^ £ iA £ ft/c ^ 

[0 07 8] 3 ilBftjfrfb©* + V7\s-tsal> 
WORMf^^l2*«iS{C»llU, «««SCC 

[0079] ^ur, ±ia^a{tcD+^»;^u— > 3 > 

[0 08 0 ]il^, WORMf 1 2(C^Wg 
^98 £ titc % £S # &ts l> - If t^<D# £ s 9 - 

x^-u-k t*»^mj, sc«ii|iiio-eti-e 

[0 08 1] tta^9-ii7-U-hi©H« 

06K:ffrf <fcMc v X7-i/-F«^6mW^6 
Bg* 7mW*-COgBH«C*j^r«*- #-<tOT 1 0" 1 

- h 1 0" 5 fIKCD<B£$^T&^ 

-1 4mWf*itt"Clifi<^TSo CCT\ 0*<£> " a " 

l*HJW2TO«»Ox5-U- K M b" ttJHJW6T© 

[0 08 2 ] f^W-iX7-U-h«!:©Hi 

B§^ 7mW*r©fiHCC*JCiTtt^-y-<!:L-C 1 0' 1 
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1 2mW#>6 1 3mW«i5«:a*r^^rx^-U- b 1 

o-'ngcDfii^ji^-r^^, x^-u-h»*©a«fln 

•T-So CCr. S^CD "a" {i^>^',M>r (increm 
ent) CD^£>£>x^-U— K M b" «1f— f ^7? 
^ (certify) OX7 - U- h &tj%LX l>£<> CCT, 
-f>*yy>M*l ( T ) -^^5t<D±PBSr<D*SJjP* 

ai«5ii-r^iK^>^Afi-^, -m7*-v 

v btmm. tC 1 (T) <b 2 (T) CDV-^#££K:$ 

[0 08 3 ] 8£iA<2M<7-<ty^>> h *)±<DM% 
i8(OTt<J;^C, S£iA#/<7-#5mWrt>6 7 

g£i£<^7-7. 2mWttfiTBg*0. 3 
<Dffi/HfiCc»T*. x^-U-HS, *o»tt»^6c» 

at"*-*, "a" , "b" , "c" «, gfc^ 
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